Abstract
Introduction
The healthcare workforce is the largest supporting structure of each health system. Its role is vital in the implementation of health actions for future sustainable socio-economic development. Recent reports have indicated that the global shortage of healthcare professionals is enormous. These shortages has negatively affected the sub Saharan African continent, but has benefitted the United Kingdom (UK) and the United States of America (USA). Trained South African health professionals have been migrating abroad. Push factors have driven healthcare workers out of their home countries due to dissatisfaction within their environment in their home countries, and pull factors have drawn most healthcare workers into countries with lucrative job offers or better conditions than their home country. Due to the lack of trained healthcare personnel, the national department of Health began to explore other available mechanisms of increasing the number and quality of skilled healthcare providers. A new training curriculum was assembled and a scope of practice was defined by a national task team in 2004. All these efforts gave birth to Clinical Associates. These new professionals are similar to physician assistants in the United States of America (USA) and non-physician assistants in the United Kingdom (UK). Similar use has been identified in other African countries such as Kenya and Tanzania. This chapter thoroughly presents the aim of the study, which is to explore the effectiveness of Clinical Associates in reducing skills shortage at Tshwane District Hospital. It also explores multiple objectives of the study, and identifies the significance of the study.
Aim of the Research
The study aims to explore the effectiveness of Clinical Associates at Tshwane District hospital, in addressing the human resource crisis of skills shortage in health. 
Research Objectives

LITERATURE REVIEW Introduction
The health system plays a very important role in the rise of global life expectancy that has occurred in the past century. Today, it still continues to contribute to the improvement of the health of most of the world's population (Anyangwe; 2007) . The health workforce is the largest supporting structure of each health system, and its function is to facilitate the implementation of health actions for sustainable socio-economic development (Anyangwe; 2007) . The world has sufficient financial resources and technologies to tackle most of the challenges seen within the health industry, yet, many national health systems are weak, inequitable and unsafe (WHO; 2006) . Currently, a strong political will, together with international cooperation, are required to align resources and to build a robust health system for the prevention and treatment of diseases and promotion of population health. It is essential to develop highly motivated and capable health workers in order to achieve national and global health goals (WHO; 2006) . The health care service industry is labour intensive and health care service providers personify the core values of each health system. These providers form a link between knowledge and health action (WHO; 2006) . The workforce is essential and forms an important part of advancing the health system of any nation. It is a known factor that the density of the health workforce directly correlates with a positive health outcome (WHO; 2006) . The quality of doctors and the density of distribution have been shown to correlate with positive outcomes in cardiovascular diseases; conversely, an increase was identified in child malnutrition due to staff cutbacks during the reformation of the health sector (WHO; 2006) . Current Picture of the Global Workforce Density of Health Workers correlation to probability of survival Figure 2 .1 Positive correlation of the density of health workers with the probability of survival.
Source: WHO Report, (2006)
Approximately 59 million people make up the health workforce of full time health workers worldwide (Anyangwe; 2007) . However, visible gaps still remain between their actual performance and the potential of each health system. The primary role of each health worker is to improve health. According to the World Health Organisation report (WHO; 2006) , health care providers constitute about two thirds of the global health workforce, while the remaining one third consists of health management and support workers. Health care workers forms an integral part of a functioning health team in which each member contributes unique skills and performs different functions. The ratio of doctors to nurses ranges to 1:8 in the African region, while in the Western Pacific region, a ratio of 1; 1, 5 exists ( Naicker; . There are many inequalities in the distribution of health workers between countries and within countries (Anyangwe; 2007) . Among countries, there are approximately four nurses per doctor in Canada and the United States of America, while countries such as Chile, Peru and Mexico have less than 1 nurse per doctor (Naicker; . The spectrum of essential worker competencies is characterised by imbalances seen in the shortage of public health specialists and health care managers in many countries. The United States of America and Canada are home to fourteen percent of the world's population (Anyangwe; 2007) . These countries only bear ten percent of the world's burden of disease but boast thirty seven percent of the global health workforces and spend fifty percent of the world's financial resources for health. On the contrary, Sub Saharan Africa has eleven percent of the world's population and bears over twenty four percent of the global disease burden but is home to only three percent of the global health resources (Anyangwe; 2007) . It spends less than one percent of the world's financial resources on health. Typically, more than seventy percent of doctors are males while more than seventy percent of nurses are female-another marked imbalance (WHO; 2006) . In most of the developing countries, the workforce is concentrated in the major towns and cities, while rural areas only accounts for twenty three percent and thirty eight percent of the country 's doctors and nursing staff respectively. This highlights the imbalances that exist in the total numbers of health workers, their geographical distribution and the availability of skills (Anyangwe; 2007) . Approximately two-thirds of the workers are in the public sector and one third in the private sector. According to the World Health Organisation (WHO; 2006), fifty seven countries worldwide have a critical shortage of health workers, that is equivalent to a global deficit of 2.4 million doctors, nurses and midwives. Thirty six of these countries are in the Sub Saharan Africa. These countries would need to increase their health workforce by at the least one hundred and forty percent to achieve enough coverage for compulsory health interventions in order to make a positive difference in the health and life expectancy of their population (Naicker ; . To achieve the Millennium Development Goals (MDG), the minimum level of health workforce density is estimated at 2.5 health workers per one thousand people (Naicker; . Out of forty six countries in the sub Saharan Africa region, only six have a workforce density of over 2, 5 per one thousand people ( Naicker ; . Thus, Africa's health workforce density is averaged at 0.8 workers per thousand population, which is significantly lower in comparison to other regions and to the median density of five per thousand population (Naicker ; . There are urgent health needs in this region. Of the twenty countries in the world, nineteen are in Africa, eleven of the fifteen countries with the highest incidence of Tuberculosis(TB) are in Africa, malaria in endemic in forty two of the forty six member states of the World Health Organisation Africa Region, and accounts for over ninety percent of estimated clinical cases worldwide (WHO ; 2006) . Two -thirds of the world's people are living with HIV/AIDS, and seventy two percent of AIDS deaths occur in Africa (Okoyi; 2008) . South Africa is experiencing the largest HIV/AIDS epidemic in the world. Currently, the Provincial HIV/AIDS statistics indicated that an estimated 5,6 million South Africans were HIV positive in 2008, one of the largest numbers of HIV positive people of any country in the world (Rasool; 2011) . Almost one in five South African between the ages of twenty and sixty four are HIV positive. Increased attrition rates as a result of this pandemic are currently affecting South Africa adversely as this results in a diminishing pool of skills (Rasool; 2011) . Loss of professionals such doctors, nurses and engineers affects services and their delivery. The Effect of no HIV/AIDS Scenario compared to an HIV/AIDS Scenario on the labour force The HIV/AIDS epidemic is affecting people of all ages (Rasool; 2011) . The impact of the disease is mostly felt by the increasing number of orphans, as many of them have to leave school to take care of their younger siblings (Rasool; 2011) . There is global recognition that the health workforce has reached tremendous proportions. The shortage affects nearly all countries across the globe. The World Health Organisation, (WHO; 2006) , has estimated that a total of 4.125 million health workers are needed, globally, to fill this gap. The African continent also faces an extreme human resource shortage, estimated at seven hundred and twenty thousand physicians and six hundred and seventy thousand nurses (Naicker; . Global health workforce, by density The expanding labour markets have intensified the concentration of professional health workers in urban areas (WHO; 2006) . This has accelerated international migration from the poorest to the wealthiest countries. Thus, the workforce crisis in many poor countries is characterised by severe shortages, inappropriate skills mixes and gaps in service coverage (WHO; 2006) . It has also been noted that countries with a higher per capita gross domestic product (GDP) and incomes have more health workers (Naicker; . Norway and the United States of America are among the countries with the highest per capita income and the greatest density of health workers per thousand population (Naicker; . Most countries in the Sub-Saharan Africa have the lowest per capita income as well as the lowest density of health workers. Inequities exist within countries, with urban and wealthier areas having greater proportions of all trained workers than rural and poorer areas of countries. In an ideal world, countries with the highest burden of disease should have the greatest number of skilled health workers (Naicker; Strategy; 2012 -2016 /2017 ; pull factors draw people into a country due to lucrative job offers or conditions that are better than their home country. These include the following:
 Improved working conditions.  Greater financial rewards.  Availability of posts.  Attraction of centres of medical and educational excellence.  Opportunities for further training and career advancement.  Political stability.  Aid work and  Travel opportunities.
Migration of South African health professionals
Trained South African health professionals have been migrating abroad. Table 2 , 3: below, indicates that in 2003, eight thousand nine hundred and twenty one South African medical practitioners were currently practising out of South Africa at the time when a migration study was done (HRH report; 2012 -2016 /2017 . This amounts to a third of doctors registered in South Africa with the Health Professional Council of South Africa (HRH report; 2012 -2016 /2017 .
Multiple, and complex issues have affected the rate of health professionals from South Africa. This is estimated at an annual rate of twenty five percent. This estimation assumes that at the end of each year, twenty five percent of the potential undergraduate and postgraduates health professionals experience difficulties in acquiring employment in the South African health sector post graduating ( HRH report; 2012 -2016 /2017 ). This attrition rate excludes an additional six percent attrition rate due to change of retirement, change of profession and death. Push and pull factors have been identified as the reasons for most of the South African health professionals migrating abroad (HRH report; 2012 -2016 /2017 ). The mobilization of human resources for health has been neglected in many countries. Human resources for health remain a key ingredient in combating the global health crisis in part of the world's poorest countries (HRH report; 2012 -2016 /2017 . The challenges that are faced are multiple. These include the need to identify basic healthcare issues nationally and globally, and identifying ways to provide quality care (HRH report; 2012 -2016 /2017 2012/2013-2016/2017, in 2010 , there were one hundred and fifty thousand, five hundred and nine health professionals registered with the health regulatory body, the Health Professional Council of South Africa (HPCSA). There were two hundred and thirty one thousand, and thirty six nurses registered with the South African Nursing Council (SANC). In April 2010, the Pharmacy Council had twelve thousand, eight hundred and thirteen pharmacists and nine thousand and seventy one pharmacist assistants registered with the council.
Distribution of South African health professionals abroad
The Human Resource for Health (2012 / 2013 -2016/2017 ) report indicated the following:  As of 1996 to 2008, there was no growth to negative growth in public sector clinical posts for ten years, from 1997 to 2006.  Adequate budgeting and planning for clinical posts in the public sector was not undertaken.  The numbers of health professionals in the public sector have started to grow slowly since 2012.  Expenditure on health personnel in the public sector has doubled in the past five years due to the Occupation Specific Dispensation (OSD).  There is high attrition from the key health professions.
 There is insufficient retention of community service professionals with twenty three percent indicating that they are likely to leave the country due to poor working conditions in the public sector.  There is a lack of retention of health professional graduates in the public health sector due to various "push" factors and limited public sector posts.  More graduates are being produced, but, less is being absorbed into the public sector.  There is maladministration of health professionals, especially between rural and urban areas, and the public and private sector, and this pattern has not changed in the past twenty years.  Foreign recruitment is not managed efficiently and effectively. According to the report, since 2002, numbers of health professionals in the public sector have been growing slowly. Table 2 .4 indicates that numbers of doctors increased by one thousand and forty seven from 2001 to 2006, while the number of nurses also increased by thirteen thousand, five hundred and thirty five of the same years. It shows the overall numbers of workers in the public health sector and that increase has been mainly in the nursing category (HRH report; 2012 -2016 /2017 Current numbers by professional category in the public and private sectors Data from Persal, (2002 -2010 were obtained regarding the number of health professionals in the public sector, and these were combined with data from the private sector to determine the total number of health professionals working in South Africa ( HRH report, 2012 ( HRH report, /2013 ( HRH report, -2016 ( HRH report, /2017 The total number of both private and public health professionals, as well as the distribution per ten thousand populations for key six professions for all provinces is illustrated in table 2, 6. There are more health practitioners per ten thousand population in the private sector than in the public sector (HRH report; 2012 -2016 /2017 ). In figure 2 .2, the ratio of HRH per ten thousand per population of thirty three in the North West is less than half of the ratio in Gauteng, and the Western Cape. The Eastern Cape has just over half the density of health professionals per ten thousand compared to that of Gauteng and the Western Cape (HRH report; 2012 -2016 /2017 ).
Number of nurses actively working, (not just registered) in the public and private sectors Figure 2 .3: Nurses in the public and private sectors.
*Note that the number of private sector nurses includes both nurses who are formally employed in the private hospital sector (about a third of the total) and elsewhere. The bulk of private sector nurses work for NGOs, mining hospitals, pharmacy clinics. It is important to note that most of these organisations serve mainly the uninsured population, which means that the population ratios for public and private sector would not be entirely correct. Forty four percent of South Africans live in the rural areas. However, this part of the population is only served by twelve percent of the doctors and nineteen percent of the nurses (HRH report; 2012 -2016 /2017 ). There are one thousand two hundred medical students graduating annually, but only thirty five ends up working in the rural areas in the longer term. Twenty one percent of all households in metropolitan areas are affiliated to a medical aid in comparison with only five percent of the households in rural districts where access to private care is very limited (HRH report, 2012 (HRH report, /2013 (HRH report, -2016 (HRH report, /2017 From 2002 to 2010 employment in the public health sector began to grow (HRH report; 2012 -2016 /2017 . In spite of this, graduates from national medical schools have not been retained in the public health sector. No linear relationship between employment growth and graduate input has been noticed (HRH report; 2012 -2016 /2017 . 
Source: HRH
Non-physician Assistants training in the United Kingdom
The United Kingdom possesses a healthcare system that is facing numerous challenges. Rising consumer expectations, inadequate access to services by the population and a constraint in the supply of physicians and nurses has been identified as a few of the existing challenges (Sibbard; 2002). Non-physician clinicians have been identified as health professionals who provide services that would have been provided by physicians. Training began in 2006 and they work under the supervision of physicians, to enhance the quality, quantity and range of medical services (Sibbard; 2002). Non-physician clinicians can safely provide numerous services that would have been provided by physicians, thus reducing the demand on physicians. They can be educated and trained quickly and less expensively as compared to physicians (Sibbard; 2002). The health service of England employs an estimated eight hundred and thirty seven thousand, two hundred staff. Twenty seven thousand, eight hundred and forty three general practitioners are contracted with the national health system to provide family healthcare services (Sibbard; 2002). Non-physician clinicians are well represented in the workforce. In most clinical areas, there are nurse practitioners, advanced practice nurses, and /or clinical nurse specialists who provide care that would otherwise be undertaken by physicians (Sibbard; 2002). There are no formal levels of competency, educational requirements or licensing criteria underpinning these roles. The rising demand for cost of care has increased interest in the possible economies to be made by shifting care from high cost practitioners, such as doctors, to low cost practitioners (Sibbard; 2002) . Gains in efficiency are sought by breaking down traditional job demarcations. This will enable staff to be deployed in many ways that can maximise the use of their skills (Sibbard; 2002). The intention is that medical doctors should disinvest in activities that can be delegated to other staff and instead give their time to other activities that can be performed by them. Similar cases exist in the USA, where physician assistants are employed. They are, like in the UK, licensed to practice medicine in association with physicians (Doherty; 2012) . Physician Assistants in the United States of America Physician assistant's education program began in the mid -1960s (Miller; 2011) . Since then, universities have developed accelerated medical programmes to equip physician assistants to work in areas of social need and increase the availability of quality health care. From the beginning, curriculum models have emerged around the central themes of physiciandependent practices and competency-based education (Miller; 2011) .
All physician assistants must be associated with a physician and must practice in an interdependent role, known as "negotiated performance autonomy". Numerous studies have shown that the quality of care given by physician assistants is at the level of that given by physician in a comparable situation, with high level of patient satisfaction (Mittiman; 2005) . Growth of physician assistants programmes in the United States has also been rapid. From fifty accredited programmes in 1971, there are now over one hundred and fifty four physician assistants programmes with more than five thousand seven hundred available first year physician assistants' student positions and an expected five thousand three hundred new clinicians graduating every year (Miller; 2011) . According to the 2006 census, seventy thousand, six hundred and twelve individuals were eligible to practice as Physician Assistants. This reflects a growing need to provide more efficient and cost effective health care to a rapidly growing underserved population ( Miller; 2011) .
The future of Physician Assistants education in the US
Most recent workforce predictions have indicated an increase in the shortage of physicians and a call has been made to increase medical school enrolment by thirty percent within the next ten years. This has been met with a similar request to increase physician assistants programme enrolment (Miller; 2011) . Physician Assistants education programme in Australia and New Zealand One Physician Assistant education programme has begun in Australia, although many have been planned. This is a two-year Masters programme which began in 2010 (Miller; 2011) . It was developed jointly by Physician Assistant academics from the US and the University Of Queensland School Of Medicine. This programme was initiated as a response to perceived shortages of medical clinicians in underserved populations in rural and remote communities and also as an experiment innovative, medical role changes in the Australian health workforce ( Miller; 2011) . 
Physician Assistants training in the Netherlands
Physician Assistants training in South Africa
In rural parts of South Africa, many people are exposed to extremely limited access to quality healthcare services. A severe lack of trained human resource for health should be held largely accountable for this. It is estimated that the South African population, the doctor-topopulation ratio is 0, 77 per thousand (Clinical Associates Programme snapshot; 2014). Seventy three percent of all general practitioners work in the private sector, leaving just one practising doctor per every four thousand two hundred and nineteen people for the majority of the people. Clinical Associates are similar to Physician Assistants in the United States as well to other mid-level cadres in other countries.
They are trained in three medical universities in South Africa and they work primarily at district hospitals throughout the country (Clinical Associates Programme snapshot; 2014). Training of clinical associates began in 2008 and the first graduates entered the job market in 2011. Upon qualification, clinical associates are competent to take history, perform physical examinations, deal with emergencies and conduct routine diagnostic and therapeutic procedures (Doherty; 2012) . Their training provides students with generalist skills. In future, clinical associates will be to develop specialised skills, which is also dependent on their personal interests and the requirements of the facility in which they are employed (Doherty; 2012) . Clinical associates are required to work under the supervision of a medical doctor. The intention is that they can perform many of the routine tasks that are usually performed by doctors, freeing them to perform tasks that require high-level functioning (Doherty; 2012) . This allows doctors to focus on other complex tasks. They are recruited from rural and disadvantaged communities. Clinical associates are not meant to replace doctors or nurses, but to strengthen health care at district hospitals as integral members of the health care team. It also takes less time to train a clinical associate than a doctor (Doherty, 2012) . circumstances, which is the district hospital and the community in which they will work.
Positive Features of the Clinical Associates Programme
 Assists in recognising the goal of decentralised, multi-disciplinary training that helps health workers to be better equipped and responsive.  Provides motivation and support for staff, improves recruitment and retention. According to Doherty; 2012, current concerns about Clinical Associates have been identifies as follows:
 They have the potential to become a second best option for rural and poor communities in response to skills shortage within the public health sector.  They are a mechanism of cutting costs, without regards to the effect on quality of care.  They could become a device to avoid having to address the on-going human resource concerns of doctors and nurses.  They could be exploited in the private sector by performing activities that doctors should perform but will be paid for.  They could end up working without appropriate supervision secondary to the shortage of doctors.
Future of Clinical Associates
There are indications that the implementation of this programme has been successful. Good quality training has been identified with the programme and pass rates are reportedly high (Doherty; 2012) .
New graduates are reported to be competent and available training hospitals appreciate the contributions made by students in alleviating expected workloads. The first group of graduates entered the job market in 2011 and have been received favourably (Doherty; 2012) . Up to date, no full evaluation of the impact of clinical associates has been conducted and several challenges have been identified. The current government's minimum target of five clinical associates per districts hospital is not yet achievable. Doherty; 2012) has indicated the following challenges:  Expansion of training capacity which will require additional funding, teaching staff and training sites.  New posts will have to be created to recruit newly graduates, along with recruitment of doctors to ensure adequate supervision.  In order to retain clinical associates in the public sector, clear career pathways should exist and working conditions will have to be improved.  Emerging tensions between different categories of staff around remuneration levels will have to be dealt with.  Boundaries with regards to a scope of practice have to be identified.  Prescribing competencies of clinical associates also needs to be addressed; currently they are not allowed to prescribe any medication.  Assessing the quality of care provided by clinical associates will in future be a priority. Tshwane and Metsweding have merged into one metropolitan municipality, in-line with the new municipal demarcation. The District has a total of 2,708,702 people. The population density is high at 472.9 people per square kilometre. Tshwane district in one of the districts in the country with a high percentage of the population which has medical insurance coverage. According to the general household survey 2007, twenty five percent of the population of Tshwane and sixteen percent of the population of Metsweding have coverage with medical insurance. Tshwane District Hospital currently employs four clinical associates. Target population A target population is defined as the entire set of units for which the survey data is to be used to make inferences (Strauss; 2007) . It is also defined as the eligible population that is included in research work. The target population of this study consisted of different healthcare professionals of the healthcare team. These groups consisted of one hundred participants: medical officers, allied health professional, three members of senior management and Clinical Associates. Allied health professionals are made up of the following categories: physiotherapists, occupational therapists, speech therapist and audiologist, psychologists, radiographers, dieticians and pharmacists.
Limitations of the study
 Time Six months was not adequate to complete the study.
 Sample size
The key limitation of this study was that the research was restricted to medical officers, clinical associates and allied health professionals only employed at Tshwane District Hospital. The number of allied healthcare professionals was limited within each department. This study may not be representative of views of most allied healthcare professionals.
 Lack of prior research studies
No full evaluation of the impact of Clinical Associates has been conducted. Currently, no similar studies have been found in South Africa about the impact of Clinical Associates. This can serve as an opportunity for further research.
 Lack of available data
No full evaluation of the impact of Clinical Associates has been conducted.
 Unreturned questionnaires
The unavailability of respondents resulted in non-collection of few questionnaires. This will affect the results of the study.
 Incomplete questionnaires
The results of incomplete questionnaires could not be included in this study. This has affected the results of the study and the assumptions about various age groups.
RESULTS, DISCUSSION AND INTERPRETATION OF FINDINGS Data collection
The data for section A to D was gathered from four different questionnaires completed by one hundred healthcare professionals. Section A consists of responses from questionnaire C, which is a quantitative questionnaire filled in by members of the Allied Healthcare Professionals. This group consists of the following: forty five nurses, four physiotherapists, four occupational therapists, ten pharmacists with their assistants, eleven radiographers, three dieticians, three psychologists, one speech therapist and one audiologist. Section B consists of quantitative questionnaires that were administered to fifteen medical officers that supervise all Clinical Associates. Section C contains responses that were collected from four Clinical Associates and section D explores the data collected form three senior members of management; Head of Clinical Department, Family Medicine, the Clinical Data from the primary findings was analysed and interpreted to address the objectives of the study. Responses were converted to percentages which were rounded off to the nearest whole number. Figure 4 .1: Occupational status of Respondents -Define your Occupational status
SECTION A Occupational status of Respondents
The study consists of one hundred participants. Ninety seven participants responded to the questionnaires distributed. Forty seven questionnaires were distributed to nursing personnel employed at five different locations within Tshwane District Hospital. According to figure 4.1, a total of forty seven questionnaires were distributed to the nursing personnel. Only forty five questionnaires were collected. Ninety six percent of the questionnaires were obtained from the nurses. Tshwane District Hospital only employs only four physiotherapists. Four questionnaires were distributed to the chief physiotherapist and only three were returned. One employee was not available during the collection period. Seventy five percent of the questionnaires distributed to physiotherapist were successfully collected. Ten pharmacists and their assistants were also asked to participate in the study. Five qualified pharmacists and their assistants were provided with ten questionnaires. Five questionnaires were distributed to the Antiretroviral Clinic (ARV) pharmacy and five were distributed to the Out Patient Department (OPD) Pharmacy. Only seven (seventy percent) questionnaires were returned. The Radiography Department employs eleven radiographers. Eleven questionnaires were distributed. Ten were collected from the Head of Department. Ninety one percent of the questionnaires were collected. Four Occupational Therapists, three Psychologists, one Speech Therapist, one Audiologists and three dieticians are employed at the hospital . All twelve healthcare professionals received questionnaires and all twelve questionnaires were completed successfully and were collected. Fifteen questionnaires were distributed to fifteen senior medical officers. The medical officers are employed at different sections within the hospital. Four medical officers from emergency and trauma unit, three officers from the Outpatient Department, two from maternity ward, two from the paediatric and medical wards, one from Antiretroviral Clinic (ARV) and one medical officer from the nearest district clinic participated in the study. Fourteen questionnaires were collected, one questionnaire was not analysed as the participant misplaced it (ninety three percent of the questionnaires were retrieved and the response rate was ninety three percent). Figure 4 .2: Number of years employed at Tshwane District Hospital According to figure 4.2, fifty six percent of the nursing participants have been employed at Tshwane District Hospital for more than five years, twenty four percent between two and five years and twenty percentage for less than two years. Sixty seven percent of physiotherapists have been employed for less than two years and thirty three percent has been employed for two to five years. No physiotherapist has been employed for more than five years. Forty three percent of all pharmacists and their assistants have been employed for less than two years and fifty seven percent have been employed at Tshwane District Hospital for two to five years. Thirty percent of radiographers have been employed for less than two years; another thirty percent has been employed for a period of two to five years and forty percent for more than five years. Twenty five percent of occupational therapists have been employed at Tshwane District Hospital for less than two years, fifty percent between two and five years and another twenty five percent for more than five years. Thirty three percent of psychologists have been employed for less than two years and sixty seven percent have been employed for a period of two to five years. No psychologist has been employed for more than five years. Fifty percent from the speech pathology, language and audiology participants have been employed for less than two years and another fifty percent has been at employed at Tshwane District Hospital for a period of two to five years. Sixty seven percent of dieticians have been at the dietetics department for less than two years and only thirty three percent has been employed at Tshwane District Hospital for a period between two and five years. Twenty nine percent of medical officers have been employed at Tshwane District Hospital for less than two years, twenty one percent between a period of two to five years and fifty percent for more than five years. Clinical Associates were first introduced at Tshwane .3 reveals that forty nine percent of nursing staff strongly agree that they can recognise Clinical Associates employed at Tshwane District Hospital. Forty four percent agree that they can recognise them and only two percent strongly disagree to recognising Clinical Associates. Four percent disagree to recognising Clinical Associates. Clinical Associates rotate throughout all departments at the hospital. They also have a characteristic uniform that they can all be identified with. One hundred percent of physiotherapists agree to recognise Clinical Associates. Twenty nine percent of pharmacy department strongly agree to recognise them, fifty seven percent agrees and fourteen percent disagree to being able to recognise Clinical Associates. Twenty percent of radiographers strongly agree to recognise them, twenty percent agree, thirty percent strongly disagree and another thirty percent disagree to recognising them. Seventy five percent of occupational therapist strongly agrees to recognise them and twenty five percent also agrees. Thirty three percent of psychology department can strongly agree to the recognition of Clinical Associates, thirty three percent agree and another thirty three percent strongly disagree. Hundred percent of the speech pathology, language and audiology department strongly agree with the statement. Sixty seven percent of dieticians strongly agree while thirty three percent agree to be able to recognise Clinical Associates. 
Number of years employed at Tshwane District Hospital
Understanding the role of Clinical Associates
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According to figure 4.4, twenty two percent of nurses strongly agree that the understand the role of Clinical Associates. Another twenty two percent agrees that they understand their role, eighteen percent strongly disagrees, thirty three percent disagrees and two percent are uncertain. Thirty three percent of physiotherapists strongly disagree and sixty seven percent disagrees to understanding the role of Clinical Associates. Forty three percent of the pharmacy department agree, and fifty seven percent strongly disagree. Twenty percent of radiographers strongly agree, ten percent strongly disagree and seventy percent disagree. Fifty percent of occupational therapist agrees and another fifty percent disagree in understanding the role of Clinical Associates. Sixty seven percent of psychologists strongly agree to understand the role of Clinical Associates, and thirty three percent strongly disagrees. One hundred percent of the speech pathology, language and audiology department agree. Thirty three percent of dieticians agree and sixty seven percent strongly disagree to understanding the role of Clinical Associates. Publisher: ZARSMI, UAE, and Regent Business School, South Africa strongly disagree, forty nine percent disagree to the above mentioned statement. Only two percent was uncertain. Sixty seven percent of physiotherapists strongly disagree and thirty three percent disagree with the above mentioned statement. One hundred percent of the pharmacy department strongly disagree. Twenty percent of radiographers strongly disagree and eighty percent disagree. Twenty five percent of occupational therapists also strongly disagree and seventy five disagree with the statement. One hundred percent of the psychologist strongly disagree with the statement, similarly, one hundred percent of the speech, language pathology and audiology department also strongly disagrees with the statement. Thirty three percent of the dieticians agree, thirty three percent strongly disagrees and thirty three percent are uncertain of the scope of practice of Clinical Associates. Boundaries with regards to a scope of practice still have to be identified (Doherty; 2012) . Currently, no scope of practice has been finalised, this could explain the above mentioned results. Figure 4 .6: Working closely with Clinical Associates According to figure 4.6, forty nine percent of all nurses strongly agree to working closely with Clinical Associates. Thirty six percent agree, two percent strongly disagrees and thirteen percent disagree with this statement. Thirty three percent of physiotherapists strongly agree, another thirty three percent agrees and thirty three percent strongly disagree. Fourteen percent of pharmacists strongly agree, fifty seven percent agrees, fifteen percent strongly disagree. Fourteen percent are uncertain. Ten percent of radiographers agree, twenty percent strongly disagrees and seventy percent disagree with the statement. Fifty percent of occupational therapists agree while another fifty percent disagree with the statement. Thirty three percent of psychologists strongly agree and sixty seven percent agree to the statement. Hundred percent of the respondents from the speech, language pathology and audiology department strongly agree, thirty three percent of dieticians strongly agree and six seven percent agree with the statement. .7 illustrates that forty nine percent of nurses employed at Tshwane District Hospital strongly agree with the statement of recognising Clinical Associates as an effective part of the medical team. Forty seven percent agree, two percent strongly disagree and two percent disagree. Thirty three percent of physiotherapists strongly agree, thirty three agrees and another thirty three percent disagrees with the statement. Twenty nine percent of pharmacists strongly agree, fifty seven percent agree and fourteen percent are uncertain. Thirty percent of radiographers are in agreement to the statement, twenty percent strongly disagree, forty percent disagree and ten percent is uncertain. Seventy five percent of occupational therapists agree and twenty five disagree. Thirty three percent of psychologists strongly agree while sixty seven percent agree with the statement. Fifty percent of the speech therapy and audiology department strongly agree and the other fifty percent agrees with the statement. All dieticians, strongly agree with the statement. According to Doherty; 2012, Clinical Associates can perform many of the routine tasks that are usually performed by doctors. They work very closely with nurses and doctors. Figure 4 .8: Encounter with Clinical Associates at Tshwane District Hospital According to figure 4.8, forty seven percent of the nurses strongly agree that they had a pleasant encounter with Clinical Associates employed at Tshwane District Hospital. Forty two percent agree, two percent strongly disagree and nine percent disagree with the statement. Sixty seven percent of physiotherapists strongly agree and thirty three percent agrees with the statement. Twenty nine percent of pharmacists and their assistants strongly agree, fifty seven percent agrees and fourteen percent was uncertain.
The scope of practice of Clinical Associates
Working closely with Clinical Associates
Encounter with Clinical Associates
Uncertainty is secondary to the fact that pharmacist have limited contact with Clinical Associates. Ten percent of radiographers strongly agree, twenty percent agrees, forty percent strongly disagrees and thirty percent disagrees with the statement. Twenty five percent of the 
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participants from the occupational therapy department strongly agree, fifty percent agrees and another twenty five percent disagrees with the statement. Figure 4 .8 also reveals that thirty three percent of psychologists strongly agree while sixty seven percent agrees with the statement. All participants form the speech therapy and audiology department strongly agrees. Thirty three percent of the dieticians strongly agree and sixty seven percent agrees with the statement. Figure 4 .9: Effectiveness of Clinical Associates in addressing skills shortages at Tshwane District Hospital Figure 4 .9 demonstrates that fifty three percent of nurses strongly believe that Clinical Associates are effective in addressing skills shortage at Tshwane District Hospital. Thirty six percent agree, four percent strongly disagree and seven percent disagree to the above mentioned statement. Thirty three percent of physiotherapists strongly agree, thirty three percent agree and another thirty three percent disagrees with the statement. Forty three percent of pharmacist strongly agrees, another forty three percent agree and fourteen percent is uncertain. Forty percent of radiographers also agree, twenty percent strongly disagree, twenty percent disagree and twenty percent is uncertain. Twenty five percent of occupational therapists strongly agree, and seventy five agree with the statement. Twenty five percent of psychologists strongly agree and seventy five percent agree that Clinical Associates are effective in addressing skills shortage. The speech therapist and audiologist agree with the statement one hundred percent, thirty three percent of the dieticians strongly agree and sixty seven percent agree with the statement. There are indications that the implementation of the BCMP programme has been successful. New graduates are competent and available training facilities appreciate the contributions made by students in alleviating expected workloads. The first group of graduates entered the job market in 2011 and have been received favourably (Doherty; 2012) . According to figure 4.11, fifty six percent of the nurses strongly agree that the role of Clinical Associates complements the health care system, thirty three percent agree, two percent strongly disagree and nine percent disagree. Thirty three percent of physiotherapists strongly agree, thirty three percent agree and another thirty three percent disagree. Fourteen percent of pharmacists strongly agree, seventy one percent agree and fourteen percent is uncertain. Ten percent of radiographers strongly believe that the role of Clinical Associates complements the health care system, twenty percent agree, ten percent strongly disagree, fifty percent disagree and ten percent is uncertain. Twenty five percent of occupational therapists strongly agree with the statement, and seventy five percent agree. Thirty three percent of Figure 4 .15: Services provided to all patients by Clinical Associates is based on scientific knowledge.
Effectiveness of Clinical Associates in addressing skills shortages
Services provided by Clinical Associates
According to figure 4.15; thirty six percent of medical officers strongly agree that Clinical Associates provide services based on scientific knowledge to all patients, fifty percent agree and fourteen percent disagree. According to Doherty; 2012, a national curriculum framework guides the BCMP programme at different universities. The programme works in co-ordination with the national policies to improve district management capacity. It relieves the workload of doctors and nurses. Once the BCMP programme is completed, clinical associates are competent to take history, perform physical examinations, deal with emergencies and conduct routine diagnostic and therapeutic procedures. Their training provides students with generalist skills. According to figure 4.16; fourteen percent of medical officers strongly agree that the role of clinical associates can be referred to as a "go-between" for the nurses and doctors. Thirty percent agree with the statement, twenty one percent strongly disagree, fourteen percent disagree and another fourteen percent are uncertain. Clinical Associates are required to work under the supervision of doctors. They can perform many of the routine tasks that are routinely performed by doctors, freeing them to perform tasks that require high level functioning. They are not meant to replace doctors and nurses, but to strengthen health care at a district hospital level (Doherty; 2012) . Ability to respond to nursing enquiries about medical problems Figure 4 .18 reveals that fifty percent of medical officers that participated in this study strongly agree that the presence of Clinical Associates enables doctors to redistribute tasks to those most clinically able while the other forty three percent agree with the above mentioned statement. Seven percent of the medical doctors are uncertain and indicated that all tasks should remain a priority to all medical officers at all times. According to Doherty; 2012, the intention of the BCMP programme is to have Clinical Associates work under the supervision of doctors in order for the doctors to focus on tasks that require high-level functioning. Figure 4 .19: The presence of Clinical Associates enables doctors to give attention to more complicated medical cases Figure 4 .19 illustrates that forty three percent of medical officers strongly agree that the presence of Clinical Associates enables doctors to give attention to more complicated medical cases. Thirty six percent agree, seven percent strongly disagree, seven percent disagree and seven percent are uncertain. The uncertainty was mainly due to the fact that medical officers felt that all medical cases are equally important, regardless of the team's composition. Flexibility Figure 4 .20: Clinical associate contributes positively to service capacity at Tshwane District Hospital. According to figure 4.20, fifty seven percent of medical officers strongly agree that the involvement of an additional health worker, such as Clinical Associates contributes positively to service capacity. Forty three percent of medical officers agree with the above mentioned statement. The training of Clinical Associates is quicker and less costly than for a doctor. There will be no brain drain overseas as the BCMP programme is not recognised overseas. Most students are recruited from disadvantaged and rural areas and most training occurs in the rural areas. This can improve the quality of care delivered (Doherty; 2012) . Flexibility 2) Institution of qualification as a Clinical Associate  Twenty five percent qualified from University of Witwatersrand and seventy five percent from the University of Pretoria. 3) Knowledge about the BCMP programme  Two respondent (fifty percent) indicated that they learnt about this course from the University of Pretoria course brochures , together with career counsellors; session. One respondent of the two respondents also indicated that personnel from the university explained to them that the BCMP program will assist you in qualifying for a medical degree if an applicant failed to be accepted into the medical programme.  Twenty five percent of the respondent reported to have been told by "someone "about the course.  Twenty five percent was recruited by a career officer at the South African National Defence Force (SANDF), who presented a lecture about this new program. 4) Reasons for application to the BCMP programme.
Effectiveness
Ease of workload on Doctors
Task Delegation
 Seventy five percent indicated that "they always dreamt of becoming medical doctors" but did not qualify for admission to the medical programme.  Twenty five percent indicated that "it was an opportunity to acquire a degree in the medical field. One respondent also thought that he will get proper recognition, similar to a Physician Assistant in the United States of America. 5) Number of years employed at Tshwane District Hospital  Fifty percent of respondent have been employed for less than one year.  Twenty five percent of respondent has been employed at Tshwane District Hospital for three years and the other twenty five percent has been employed at Tshwane District Hospital for two years. 
3) Recruitment of Clinical Associates at Tshwane District Hospital
 Hundred percent of the respondents indicated that there no were recruitment strategies used for Clinical Associates. It was mandatory that they should be employed at Tshwane District Hospital. Clinical Associates can only be trained and employed at district hospitals.
3) Retention strategies used for Clinical Associates at Tshwane District Hospital
 All respondents indicated that no retention strategies exist at Tshwane District Hospital for Clinical Associates.
4) Opportunities for continuous professional development at Tshwane District
Hospital  Sixty seven percent the respondents indicated that no formal opportunities exists strictly for Clinical Associates. They attend all the doctors meetings and take part in weekly continuous professional development lectures given by and for medical officers.
 Thirty three percent indicated that they are privileged to work closely with medical officers, take part in the daily medical wards rounds and also take part in decision making with regards to the management of patients. 5) Challenges of Clinical Associates from management perspective  All respondents indicated that "unfinalised scope of practice by the Department of Health" poses a major challenge.  "Failure of recognition by the Health Professional Council of South Africa, due to the unfinalised scope of practice."
6)
Benefits of employing Clinical Associates at Tshwane District Hospital  Thirty three percent of the respondent indicated that since the introduction of Clinical
Associates at Tshwane District Hospital, no formal study has been done to measure their impact. The respondent has no proof of the benefits of employing Clinical Associates.  Sixty seven percent of respondents indicated that there has been improvement in efficiency of service delivery.  Clinical Associates assist by "relieving the pressure off the doctors".  "They allow doctors to respond to more complicated cases". 7) The effectiveness of Clinical Associates in reducing the human resource challenge of skills shortage at Tshwane District Hospital  Thirty three percent indicated "partially". Only if the expectation is to relieve the pressure off the doctors.  Thirty three percent indicated that they strongly agree with the above mentioned statement, although they require supervision.  Thirty three percent indicated that no formal study has been done to measure their impact at Tshwane District Hospital. "It would be difficult to say". 8) Employment of more Clinical Associates at Tshwane District Hospital  Sixty seven percent indicated that "yes" more clinical Associates should be employed at Tshwane District Hospital. Clinical Associates have an important role to play within the health industry.  Thirty three percent indicated that they are uncertain.
CONCLUSIONS AND RECOMMENDATIONS Findings from the Study
Findings from the primary and the secondary study will be discussed under 5.2.1 and 5.2.2 respectively.
Findings from the Primary Research
According to research, there is a global shortage of healthcare providers. South Africa also has a shortage of doctors and other health professionals. In response to this crisis of skills shortage, the South African National Department of Health began to explore available mechanisms of increasing the quality of skilled healthcare providers. In 2004, a national task team was assembled to establish a training curriculum, identify a scope of practice and outcomes for a new mid-level healthcare provider. This new cadre of mid-level provider is known as Clinical Associates. These new professionals are similar to physician assistants in the United States of America (USA) and non-physician assistants in the United Kingdom. Similar use has been identified in other African countries such as Kenya, Uganda, and Tanzania. They perform many of the tasks previously done by physicians, including examination, diagnosis, carry out investigations, treat and prescribe medication to patients. All physician assistants/clinical associates are associated with a physician and must practice in an interdependent role. In South Africa, training began in 2008 and the first graduates entered the job market in 2011. Upon qualification, clinical associates are competent to take history, perform physical examinations, and conduct routine diagnostic and therapeutic procedures. Clinical Associates are required to under the supervision of a medical doctor. The intention is that they can perform many of the routine tasks that are usually performed by doctors. According to literature, there are still many challenges that are faced by this new cadre of health professionals. These include the following; i.
Boundaries with regards to a scope of practice have to be defined. ii.
In order to retain Clinical Associates in the public sector, clear career pathways should exist and working conditions will have to be improved. iii.
New posts will have to be created to recruit newly graduates, along with the recruitment of doctors to ensure that there is adequate supervision. iv.
Challenges of remuneration within different levels of staff can give rise to tension. v.
Prescribing competencies of clinical associates also needs to be addressed; currently they are not allowed to prescribe any medication or request any medical procedures. vi.
Assessing the quality of care provided by clinical associates should be a priority in future. vii.
Up to date, no full evaluation of the impact of clinical Associates has been conducted. In the United Kingdom (UK), non-physician clinicians are well represented in the workforce. They provide care that would be undertaken by physicians. The rising demand for cost of care has increased interest in the possible economies to be made by shifting care from high practitioners, such as doctors, to low cost practitioners. Gains in efficiency are sought by breaking down traditional job demarcations. This will enable staff to be deployed in many ways that can maximise the use of their skills. viii.
In the United States of America, the education of physician assistants began in the mid -1960s. Since then, universities have developed accelerated medical programmes to equip physician assistants to work in areas of social need and increase the availability of quality health care. All physician assistants must be associated with a physician and must practice in an interdependent role, known as negotiated performance autonomy. Numerous studies done have shown that the quality of care given by physician assistants is at the level of that given by physician in a comparable situation, with high levels of patient satisfaction (Mittiman, 2005) . Growth of physician assistants has been rapid. ix.
According to the 2006 census, 70 612 individuals were eligible to practice as physician assistants. This reflects a growing need to provide more efficient and cost effective health care to a rapidly growing underserved population. x.
The physician assistant education programme began in 2010 in Australia and New Zealand. This programme was initiated as a response to perceived shortages of medical clinicians in underserved populations in rural and remote communities and also as an experiment innovative, medical role changes in the Australian health workforce (Miller; 2011  Number of years employed at Tshwane District Hospital. It can be concluded that half of medical officers that participated in this study are employed at Tshwane District Hospital for less than five years and another fifty percent for more than five years.
 Team Capacity
All (one hundred percent) of medical officers that participated in this study work closely with Clinical Associates and provide appropriate supervision to them. This finding is consistent with literature. Clinical Associates are required to work under the supervision of a medical doctor. The intention is that they can perform many of the routine tasks that are usually performed by doctors. It is concluded that all Clinical Associates work under the supervision of medical officers at Tshwane District Hospital.
 Effectiveness
All medical officers who took part in this study believe that Clinical Associates contribute positively to service capacity. Eighty six percent of all medial officers that participated in this study believe that Clinical Associates provide services based on scientific knowledge. It is indicated from literature that a national curriculum framework guides the BCMP programme at different universities. The programme works in co-ordination with national policies to improve district management capacity, relieves workloads off doctors and nurses. Upon completion of the BCMP degree, they are competent to take history, perform physical examinations, deal with emergencies and conduct routine diagnostics and therapeutic procedures. Their training focuses on providing students with generalist skills. Forty four percent of all medical officers agree that Clinical Associates can be referred to as "go between" for nurses and doctors, thirty five percent do not agree with the statement and fourteen percent is uncertain. It can be concluded that less than half of medical officers that participated in this study believe that Clinical Associates can be referred to as "go between" for doctors and nurses.  Ninety three percent of all medical officers that participated in this study believe that Clinical Associates have the ability to respond to nursing enquiries about medical problems. Only seven percent of medical officers did not agree with the statement. It can be concluded that the majority of medical officers believe that clinical associates have the ability to respond to nursing enquiries.
 Task Delegation
Ninety three percent of medical officers that took part in this study agree that the presence of Clinical Associates enables medical doctors to redistribute tasks to those most clinically able, while seven percent are uncertain. 
